Nuclear magnetic resonance studies of the aggregation of dihexanoyllecithin and of diheptanolyllecithin in aqueous solutions.
Aggregation of 1,2-dihexanoyl-sn-glycero-3-phosphocholine (dihexanoyllecithin) and 1,2-diheptanoyl-sn-glycero-3-phosphocholine (diheptanoyllecithin) in aqueous solutions has been investigated by 1H nuclear magnetic resonance spectroscopy. The chemical shifts and line widths of the NMR signals of the lecithins are dependent on the total concentration of lecithin above the critical micelle concentration. Signals for both lecithins in the aggregated state exhibit line widths which are appreciably smaller than the dipolar line width calculated using the overall rotational correlation time of the micelle. Signals of the alpha-methylene protons of the carboxylic acid side chains of dihexanoyllecithin and diheptanoyllecithin undergo the greatest change in chemical shift on aggregation. A single averaged spectrum of the alpha-methylene protons is observed in lecithin solutions of concentrations ranging from one to four times the critical micelle concentration demonstrating that individual lecithin molecules are in rapid exchange, with respect to a frequency of 18 Hz, between the monomeric and the aggregated states. Plots of the chemical shift of the alpha-methylene protons versus concentration of lecithin approximate a micelle formation curve. At about five times the critical micelle concentration for both dihexanoyllecithin and diheptanoyllecithin the alpha-methylene pattern indicates that there are at least two magnetic environments for lecithin molecules in the aggregated state. Furthermore, individual lecithin molecules are in slow exchange between the two environments which are distinguished by a chemical shift difference of about 2 Hz.